Exposure to toxic stress accelerates the wear and tear on children's developing bodies and leaves a lasting mark on adult health. Prior research has focused mainly on children exposed to extreme forms of adversity, such as maltreatment and extreme neglect. However, repeated exposure to less severe, but often chronic stressors is likely to play as large, if not larger, of a role in forecasting children's future mental and physical health. New tools from neuroscience, biology, epigenetics, and the social sciences are helping to isolate when and how the foundations for adult health are shaped by childhood experiences. We are now in the position to understand how adversity, in both extreme and more mundane forms, contributes to the adult health burden and to identify features in children's families and environments that can be strengthened to buffer the effects of toxic stressors. We are also positioned to develop and implement innovative approaches to child policy and practice that are rooted in an understanding of how exposure to toxic stressors can become biologically embedded. The stage is set for the creation of new interventions-on both grand and micro scales-to reduce previously intractable health disparities. 
INTRODUCTION
Childhood marks a period of unprecedented change, growth, and integration at both the biological and social level. Young children's rapidly developing brains and bodies are primed for input from the social world in ways that allow for the rapid acquisition of language, skills, and emotional competencies required for healthy development. Unfortunately, young children's enhanced sensitivity to their social environments also means they are highly susceptible to adverse childhood experiences. Countless studies have now demonstrated that children's behavioral, intellectual, mental, and physical development can vary tremendously depending on their early experiences. For example, children exposed to violence are at an increased risk for inflammation, heart disease, and respiratory difficulties in adult life (32, 33) . Maltreated children are also more likely than their nonmaltreated peers (often matched on other forms of family adversity) to exhibit health-risk behaviors and mental health problems in adolescence (82) and to suffer from psychiatric disorders, poor health, and disease as adults (67) . Such findings suggest that the developmental origins of adult health can be traced, in part, to childhood experiences; new evidence from molecular biology, epigenetics, and neuroscience illustrates how the nature and timing of exposure to early adversity can weaken developing brain architecture and alter a child's stress-response system (125) .
Most prior research has focused on whether exposure to extreme forms of adversity (e.g., maltreatment, gross neglect, violence) influences children's future lives. However, such adversity often occurs in the context of less extreme, but ongoing stressors (e.g., cold and unsupportive interactions with parents, navigating chaotic or unsafe home or school environments), which may have equally, or perhaps even more, profound effects on children's development owing to both the frequency and the duration of their exposure. In this article, we consider the combined and relative influences on adult health of both forms of adversity in childhood. We highlight studies that have moved past the question of whether early adversity has an impact on later outcomes to test when and how adverse experiences may "get under the skin" during childhood. Throughout our review, we consider poverty and economic inequality as macrolevel forces that shape the contexts in which children experience and ultimately respond to adversity. We conclude on a somewhat hopeful note with a discussion of how resilience within children and their families may buffer the effects of adversity, and we suggest ways that these types of "ordinary magic" (97) may be leveraged to inform prevention science and public health efforts. Our review points to the benefits of improving the daily life conditions and socioemotional climate for all children-not only those at risk for extreme forms of abuse and neglect-while also emphasizing the need to enhance our understanding of how extreme forms of adversity interact with potentially toxic daily stressors to alter children's future health.
What Constitutes an Adverse Childhood Experience?
Childhood adversity has been defined in a number of ways, ranging from exposure to extreme abuse and neglect to negative emotional climates and impoverished parent-child interactions. Abuse, gross neglect, and exposure to community violence are severe and sometimes chronic adversities, the effects of which have been described as toxic to children's development (128) . Yet these toxic stressors frequently occur within a context of more common, less extreme, and ongoing stressors characterized by hostility and a lack of warmth among family members, food and financial insecurity, and underresourced schools and neighborhoods, all of which have been shown to influence child and adult health status (25) . We note that there is an important distinction between the mild and intermittent stressors of normal life and the more moderate (but also chronic) or severe stressors that are the focus of this article. Children cannot Positive stress: falls within the normal range of experience and, although challenging, does not leave a lasting negative effect on the body or long-term health for most children ACE: Adverse Childhood Experiences study be shielded entirely from the occasional failure, disappointment, or rejection, nor should they be. Indeed, animal studies show that monkeys who are "inoculated" in early life through exposure to mild, intermittent stress are less neurobiologically reactive to moderate stressors later in life and display enhanced cognitive control of their behavior into adulthood compared with monkeys who are not exposed (110, 111) . Such findings are consistent with the hypothesis that mild, intermittent stressors-often referred to as positive stress-may have steeling effects on children's development (115) . Throughout this review, we consider the effects of both extreme and less severe but ongoing negative stressors on adult health, acknowledging that positive stress in children's lives is likely both necessary and helpful for their development.
What Are the Long-Term Effects of Adversity on Children?
Studies have repeatedly demonstrated that severe adversity such as child abuse, neglect, and institutional deprivation increases risk for longterm behavioral, emotional, and physical health problems among exposed versus nonexposed children (23, 104, 134) . More specifically, children exposed to extreme forms of adversity (a) often, but not always (63) , exhibit worse outcomes as the dosage of exposure and/or the diversity of adverse experiences increases (19, 42, 69, 85, 115, 120) ; (b) are more likely to repeat the cycle of violence in their future relationships (36) , including in the creation of a compromised caregiving environment for their own offspring (27) ; (c) are more likely to grow up within contexts characterized by poverty, harsh and unsupportive parenting, and/or underresourced schools and neighborhoods (37, 50) ; and (d ) remain at increased risk for a wide range of poor outcomes in adulthood, even when they are compared with nonexposed youth living in similar types of families and neighborhoods (e.g., 135, 131) .
For most children, adverse experiences are not isolated nor are they independent of one another. Children who experience one form of extreme adversity are more likely to have experienced multiple forms of adversity (37) and to be embedded in contexts where ongoing and chronic stressors are the norm (24) . To capture how these experiences go together in life, investigators have taken a cumulative approach to characterize early adversity. For example, the Adverse Childhood Experiences (ACE) study has documented a robust, albeit retrospective, relationship between a cumulative history of adverse childhood experiences (including emotional, physical, or sexual abuse; neglect; family history of substance use or criminality; and divorce) and a wide range of mental and physical health problems such as suicide risk, depression, substance abuse, cardiovascular disease, and cancer (3, 39-41, 43, 45, 61, 133) . Most of the findings from the ACE study have demonstrated a robust doseresponse relationship between the number of adverse childhood experiences and adult health, including risk factors for the leading causes of death among adults. Similarly, work by Danese and colleagues (32) from the Dunedin Multidisciplinary Health and Development study, a cohort of 1,000 children followed prospectively from birth until age 38, illustrated how exposure to a cumulative index of adverse experiences assessed during childhood, including socioeconomic disadvantage, maltreatment (including maternal rejection, harsh discipline, and exposure to physical and sexual abuse) and social isolation-independently and cumulatively-predict depression, increased inflammatory proteins, and heightened metabolic risk in adulthood.
The use of cumulative adversity scores provides a proxy of both the severity and diversity of experiences that children encounter across childhood and in their daily lives. The creation of ACE scores and their robust associations with later health outcomes have also led some physicians to integrate assessments of childhood adversity into their routine examinations (132) . Although cumulative indices provide predictive power and lend themselves to practical applications, they lack the resolution required to isolate the unique effects of specific experiences and to www.annualreviews.org • Childhood Origins of Adult Healthask whether the intensity, duration, and/or timing of the experience matters with respect to altering children's developmental trajectories. As discussed below, further research that captures both long-term developmental trajectories and microlevel assessments of children's daily experiences is required to determine how repeated and complex patterns of exposure to adversity leave their mark on later health.
EVERYDAY EXPERIENCES AND THE DEVELOPING CHILD
Although ample evidence indicates that children who are maltreated are at heightened risk for a range of poor behavioral, cognitive, and mental and physical health outcomes, parenting behavior need not be abusive to have detrimental effects on children's development. Parentchild relationships characterized by ongoing hostility, low levels of warmth, and low levels of involvement may not be abusive per se but may have equally adverse consequences for children's physical and socioemotional well-being. Similarly, whereas children who suffer gross neglect are clearly developmentally delayed (116) , children whose parents simply do not talk to them very much also have relatively low levels of verbal ability (75) . Among adults, daily hassles such as interpersonal conflict and work stressors uniquely predict health outcomes. Daily stressors also mediate the negative effects of stressful life events when they do occur (2, 35, 88, 92) . For example, the effects of a major life event may be transmitted not through the event per se, but rather through its subsequent influence on daily life. That is, a recently divorced single parent may experience more health-related problems in the wake of a divorce owing to the daily challenges of balancing work and child care responsibilities while also adjusting to increased financial pressures.
To summarize, for adults, daily hassles uniquely predict health status, often mediate (as well as moderate) the effects of stressful life events when they occur, and are often more robust predictors of poor health when compared with stressful life events. These findings are consistent with evidence from life course epidemiology showing that social causation tends to involve mundane as well as exceptional exposures (10) and illustrate the importance of considering daily stressors as one of the ways in which exposure to more extreme forms of adversity and stressful life events are translated into poor health. Although evidence for younger populations is more limited, prospective studies have typically provided stronger support for the role of chronic daily stressors versus major life events in the development of behavioral and psychological difficulties among adolescents and have also supported the mediating role of daily stressors when major life events occur (for a review, see 29) ; that is, the negative health effects associated with major life events can often be explained by the increase in minor stressors associated with the event versus the event per se.
Daily hassles also play an important role in shaping child care environments. For example, daily observations of parenting behaviors have found that mothering (including emotional support and engagement) is predicted by the mother's exposure to minor stressors such as workload and interpersonal conflict at work (114) . In one study, on days when mothers reported more minor stressors and hassles, they were also more likely to show irritability with their children, who, in turn, were more likely to respond aggressively (112) . Evidence also shows that self-reported daily environmental hassles, including life in a chaotic home, crowding, and noise exposure, are linked to diminished maternal responsiveness among low-income women (for a review, see 51).
Of course, exposure to adversity is not randomly assigned, and our ability to test whether these experiences cause later health outcomes is limited. Individuals typically report on both their perceived hassles and their health status, they select into social experiences, and they may evoke more or fewer hassles throughout the day, based on existing strengths or vulnerabilities (91) . The reciprocal (endogenous) nature of stressful life events and these types of personlevel factors has limited a causal interpretation SES: socioeconomic status of the effects of daily hassles and major life events on later health (28, 30) . Even though studies have not established causality, perceived daily hassles have consistently emerged as an important risk marker for current and future health problems. Innovation in our future research designs and intervention trials is required to bring us closer to identifying both the unique and the shared effects of extreme and more mundane exposures to adversity.
Social Stratification of Early Adversity
Poverty remains one of the most powerful determinants of whether and how children experience adversity. The highest rates of child abuse and neglect are documented among poor children (1): In-depth examinations of their daily experiences reveal remarkable differences across social class in both the quality and the quantity of interactions and experiences (52) . Growing up in poverty has itself been conceptualized as a form of early adversity and has been treated as both a causal and a confounding factor when interpreting the link between childhood adversity and later health. Arguably, economic deprivation is best understood as a macrolevel force that shapes the nature and frequency of adversities and forms the context in which they are experienced, clustered, and ultimately responded to by children.
Perhaps the most famous example of the stratification of daily experiences across socioeconomic status (SES) was provided by Hart & Risley (75) in their seminal study documenting a "30 million word gap" between children living in professional versus welfare families (see sidebar, The 30 Million Word Gap). By age three, children growing up in professional families were estimated to have heard more than 30 million more words in their homes than had their peers living in families receiving welfare. Prospective assessments of these children demonstrated that this cumulative disparity in daily language exposure predicted a wide array of vocabulary, reading comprehension, and other key language-related outcomes across childhood. More recent work measuring neural
THE 30 MILLION WORD GAP
By extrapolating out from their observational data to a 100-h week, Hart & Risley estimated that the average child from a professional family would be expected to be exposed to 215,000 words of language, whereas the average child in a working-class and welfare family would be exposed to 125,000 and 62,000 words, respectively. The authors coined the phrase for their book The Early Catastrophe: The 30 Million Word Gap by Age 3 (76) by multiplying out this dramatic difference over the four-year period of early childhood.
functioning via electrophysiological methods has demonstrated reduced performance on prefrontal functioning among children from lowversus high-SES backgrounds. These results suggest that factors and experiences associated with SES contribute to altered prefrontal cortex functioning in ways that create deficits similar to those observed in patients with prefrontal cortex damage. This tangible effect on the brain architecture of poor children is thought to result, in part, from the deficit of supportive experiences and, in part, from the active stressors in the lives of children growing up in poverty (90) .
Close observations of children growing up in poverty have also demonstrated that poor versus middle-income adolescents experience more daily-level stressors (55) , particularly in the family context (e.g., negative interpersonal interactions, invasions of privacy, chaotic environments). These daily stressors, in turn, have been shown to mediate the relationship between growing up in poverty and a wide range of later outcomes (31, 68) . In general, children who live day in and day out within unsupportive, impoverished, and dysfunctional social and family climates are at heightened risk for a wide range of poor outcomes, even in the absence of exposure to extreme forms of adversity (for a review, see 113). Even children who possess personal strengths (e.g., intelligence) that are advantageous under conditions of relatively low stress succumb to risk for psychopathology and other indicators of poor social and academic functioning as their
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Biological embedding: the ways in which social experiences are believed to alter biological processes to influence health across the life course exposure to these unsupportive and impoverished experiences increases (66, 83, 94, 119) .
To summarize, just as daily hassles versus major stressful life events are as good, if not better, predictors of compromised health status among adults (2, 35, 88) , the day-to-day socioemotional climate and experiences of children are emerging as powerful predictors of adjustment and health status. Exposures in childhood clearly do not have to be abusive or traumatic to have long-term effects (130) . This is not to say that exposure to extreme forms of adversity is inconsequential. One only needs to look at the severe motor delays, intellectual deficits, and social deficits exhibited among children housed within institutions where extreme neglect was present to see the extent of damage that these types of experiences may cause (116) . Rather, the point is to emphasize that less severe and often chronic adversities encountered by many children in their daily lives can also produce farreaching consequences for health, regardless of whether they are accompanied by exposure to a severe life event. Moving forward, it will be important to consider how both the independent and the joint influences of extreme and less severe, but ongoing, stressors influence children's development.
How Does Exposure to Both Extreme and Moderate Adversity in Childhood Influence Adult Behavior and Health?
Conversations about the relationship between early adversity and children's development are beginning to move from whether a robust link exists to how effects are transmitted across the life course. Regardless of how adverse experiences are defined or tallied, most research in this area has adopted a stress paradigm to explain how early experiences influence children's development. That is, early adversity is believed to tax children's bodies and minds in ways that induce harmful changes in their social, emotional, or behavioral functioning. More than one decade ago, Hertzman (80) coined the term biological embedding of early experiences to describe how systemic differences in the quality of early environments can tailor the chemistry of the central nervous system in ways that adversely affect cognitive, social, and behavioral development. Since this time, an explosion of research has detailed how exposure to various forms of adversity during childhood, including poverty, maltreatment, and violence exposure, can calibrate children's responsivity to stress and vulnerability to infection and disease (81, 102, 103) . Numerous examples from life course epidemiology now show how the biological and developmental origins of adult disease are traced back to pathogenic processes occurring in the first several years of life (127, 129) .
Risky Families and Daily Exposure to Adversity
Repetti and colleagues (113) have proposed a model to help explain how exposure to ongoing adversity within risky family contextscharacterized by conflict and aggression and by relationships that are cold, unsupportive, and neglectful-may compromise children's mental and physical health. Within this model, a vulnerable child is believed to be exposed to a cascade of repeated stressors that contribute to both early behavior problems and poor health outcomes. More specifically, repeated exposure to hostile, unsupportive, and negative interactions (although not necessarily abusive) within these families is hypothesized to lay the biological groundwork for long-term physical and mental health problems and play a central role in the biological embedding of children's daily experiences.
Past literature empirically links growing up in a risky family to high emotional reactivity, decreased social competencies, deficits in emotional understanding, and the failure to develop effective coping strategies within stressful situations (for a review, see 113). In addition to directly placing some children at risk for injury due to physical abuse and extreme neglect, repeated exposure to hostile and unsupportive interactions within the family is hypothesized to get under the skin and disrupt children's homeostatic processes that are central to the maintenance of health (see also 135).
Biological Embedding of Routine and Catastrophic Events
Illustrations of how exposure to chronic stressors during childhood can "get under the skin" and influence biological processes are rapidly emerging in both human and animal studies (for reviews, see 10, 128) . As a recent example, Essex and colleagues (49) demonstrated that, among adolescents, exposure to early-life stressors, including financial stress, role overload, parenting stress, and parental depression, likely plays a role in epigenetic processes that may affect how genes are expressed. New evidence indicates that telomeres-protective DNA sequences at the tips of chromosomes that are believed to be a marker of biological age-can shorten at a faster rate while children are experiencing stress (122) . Stress in this study was marked by exposure to domestic violence, physical maltreatment, and/or bullying among children ages 5-10; those who were exposed to multiple forms of violence experienced the fastest rates of erosion. Drury et al. (38) reported similar findings among children from Romanian orphanages: Greater exposure to institutional care and severe social deprivation predicted shorter telomere length in middle childhood. Stressors may also exert both indirect and earlier effects on markers of biological aging. Reported stress among mothers during the prenatal period also predicts subsequent adult telomere length among their offspring (48) .
A number of studies have documented that the limbic-hypothalamic-pituitary-adrenal (LHPA) axis/system, which controls the body's release of stress hormones such as cortisol and adrenaline, is responsive to children's experiences of stressful life events. Under normal circumstances, children and adults respond to physically and psychologically stressful situations by activating the LHPA axis, the end point of which is the stress hormone cortisol. In the short term, the LHPA axis response diverts resources to stimulate cortical arousal and increase energy. Prolonged exposure to physical or psychological stress reverses these actions, leading to decreased energy, impaired memory, and depressed mood and either hyperactivation of the LHPA axis in response to new stressors or hypoactivation of the LHPA axis (72) . For example, children who experience abuse or neglect or other severe adversities tend to show a blunted cortisol response to lab-induced stressors (62, 96, 108, 109, 121) , although this effect is not always observed (70). Carpenter et al. (16) observed a similar pattern in adults who were abused as children, although the effect was most evident among adults who are currently free of psychopathology (77, 78) . Children who experience severe adversity also exhibit low morning cortisol levels (13), a flattened pattern of cortisol secretion across the day (9, 15; but for an exception, see 22, 71) , and a less pronounced cortisol awakening response compared with children who experience more moderate adversity (74) .
In contrast, less severe adversities, such as those that typically characterize children growing up in poverty, appear to be associated with elevations in basal cortisol levels (e.g., 53, 93) . For example, in a community sample of kindergarten-age children, those who experienced the highest levels of cumulative adversity in the fall of their kindergarten year (encompassing family financial, parenting, and marital stressors) also showed the highest levels of basal cortisol (14) . However, consistent with the hypothesis that chronic stress is associated with hypocortisolism (74) , by the time these children were seen in the spring of their kindergarten year, their basal cortisol levels had dropped to below those of children experiencing average levels of adversity.
Although research has typically associated cortisol hyperreactivity with internalizing problems, such as depression and anxiety, and has typically associated cortisol hyporeactivity with children's externalizing problems, such as conduct or oppositional defiant problems (73), Boyce & Ellis (12) have proposed that these patterns may be differentially adaptive depending on context. The data on this point are mixed.
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In one study, children who were bullied or maltreated had the highest levels of externalizing problems if they exhibited relatively low levels of cortisol reactivity to a lab-induced stressor (109) . However, in another study, children who were exposed to high levels of family aggression had the lowest levels of externalizing problems if they exhibited relatively low levels of cortisol reactivity (121) . The mixed nature of these findings points both to the need for a better understanding of how hyper-and hypocortisolism unfold over the life course-whether one gives way to the other, for instance-as well as for an integrated framework to understand children's potential stress pathways and how factors such as age, timing, severity, and duration of exposure may modify the extent to which childhood adversity leaves a lasting mark on stress responsivity and, ultimately, adult health.
The Need for a Developmental Lens
Disease-based research is beginning to adopt a developmental lens to understand the wide variation between individuals in disease progression and treatment response. For example, the immune response of basal cell carcinoma tumors has been shown to vary as a function of the patient's childhood history of emotional maltreatment and the presence of a recent stressful life event (58) . A greater number of childhood adversities among breast cancer survivors also influences cellular immune function, responsiveness to treatment, and overall health (59) . Interestingly, adults with supportive close relationships (versus relationships that are cold, unsupportive, and conflict ridden as described in the risky families model above) have lower levels of inflammation; new evidence indicates that troubled past relationships as well as concurrent relationships may have lasting effects on inflammation levels (57). These findings are important because persistently high levels of inflammation predict disease and are believed to be one of the ways that exposure to early and ongoing adversities influences adult health. Early experiences may calibrate later responsivity to stressful life events, whereby children exposed to early adversity will experience a heightened stress response later in life (34) . However, more research is needed because relatively few studies have examined the combined influence of both extreme and less severe stressors in childhood on later health.
Taken together, such findings illustrate how exposure to cumulative stressors-ranging from extreme forms of deprivation and abuse to the day-to-day hassles of growing up within an underresourced and risky family-can get under the skin and influence children's health. Future work is required to understand how chronic and pervasive stressors may work in concert with stressful life events to compromise behavior and health across development, with an eye toward the integration of often contradictory and complex findings using welldefined theories of development. As articulated by Shonkoff (124) , the challenge for the field is to focus less on refining what we already know and more on the "formulation, testing and continuous refinement of new theories of change to address significant threats in the early years of life" (p. 366). Such efforts will require a movement toward models that can account for children's diverse range of responses to adversity.
DIFFERENTIAL RESPONSE AND RESILIENCE IN THE FACE OF EARLY ADVERSITY
How children respond to adversity varies tremendously; evidence shows that individual differences are the norm rather than the exception (81) . Much prior research in this area has assumed that the most vulnerable children may also be the ones who exhibit the largest negative reaction when exposed to adversity; thus, in addition to being at risk already for poor developmental outcomes, they are also more likely to experience an exaggerated response to stressors when they occur, may be more vulnerable to negative inputs from the social world, and, in effect, are likely to experience the worst of both worlds because their inherent risk factors increase both the likelihood of poor health outcomes and their susceptibility to the adverse effects of stressful experiences on health. These types of person × environment interaction models have a long history in psychology and psychiatry and are known as diathesis-stress (105, 137) or dual risk (118) models. More recently, researchers have proposed an alternate type of person × environment interaction referred to as biological sensitivity to context (12) or differential susceptibility (8) , whereby children with behavioral or genetic markers of risk are hypothesized to be the most reactive to both positive and negative experiences. Initial findings support the idea that children who carry traditional markers of risk respond "for better and for worse" (7) to their environments (5, 7, 8) . For example, children who are carriers of the DRD4 7R allele (a genetic polymorphism in the dopaminergic pathway that has been linked to ADHD, substance use, and risk taking) exhibited the greatest gains in response to a randomized intervention designed to promote positive interactions and reduce antisocial behavior early in life (6). The authors concluded that "risk alleles" may not always confer risk but rather may create possibilities within intervention contexts and thus may be best conceptualized as markers for plasticity and enhanced responsiveness.
Protection in the Face of Early Adversity
Differences in the way that children experience and respond to adversity have also been tied to protective factors. Children do not respond uniformly to early adversity, and one can see impressive consistency in the specific child and family characteristics that buffer youth from the effects of toxic stressors (98) . Resilience is typically defined as competence in the face of adversity (65, 95) ; more recent definitions emphasize the dynamic nature of resilience [e.g., "the capacity of a dynamic system to withstand or recover from significant challenges that threaten its stability, viability, or development" (99, p. 494)]. Some research has focused on individual-level characteristics that promote resilience. Children who are resilient to maltreatment, for example, tend to have high self-esteem and good self-control, tend to rely on themselves rather than others, attribute successes to their own efforts, and can flexibly adapt their behavior to changing circumstances (20, 60, 106) . Some studies (79, 84), but not others (22, 44) , have shown that resilient youth are more likely to have above-average intelligence compared with nonresilient youth. Other research has focused on familial and extrafamilial relationships that are protective in the face of toxic stressors such as maltreatment. For example, stable family environments are associated with resilience (44, 79) , although this effect may not extend to resilience in young adulthood (44) . Socially supportive relationships promote resilience (56) , even among children who are otherwise genetically vulnerable (89) .
It bears noting, however, that a child's ability to maintain or recover from significant adversity depends on the overall balance of risk and protective factors in the child's environment (21) . For example, some studies have shown that, under conditions of extreme and ongoing stress, individual strengths fail to buffer youth from psychopathology and other negative outcomes (44, 84) . A recent study of maltreated children similarly found that those who reported more (versus less) socially supportive relationships had lower levels of depression, but this protective effect was most pronounced for children with less complex maltreatment histories, presumably reflecting lower overall levels of adversity in the children's lives (117) .
Safe, Stable, and Nurturing Relationships
Although much of the literature on resilience has focused on children who have been exposed to extreme adversity, a growing body of research is focused on factors that buffer children from less extreme stressors that, nevertheless, challenge children's ability to cope on a daily basis. Under these circumstances (and under more adverse circumstances, as well), children's healthy development is promoted in the context of safe, stable, nurturing relationships with caregivers and other key adults in the child's life. As defined by the US Centers for Disease Control and Prevention (18) , these relationships keep children safe from physical and emotional
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Allostatic load: the hormonal response to stress is adaptive for survival (allostasis), but chronic activation causes wear and tear on the body (allostatic load)
THE IMPORTANCE OF EARLY CHILD CARE PROVIDERS
Safe, stable, nurturing relationships inside and outside the family promote children's healthy development; thus, policy should not focus only on strengthening families, but also on enhancing training available to early child care providers, many of whom may be struggling with the same daily hassles as are the parents whose children are in their care (125) . Both inside the family and in the early child care context, daily stressors may impinge on the ability of child care providers to help children master everyday challenges and cope with ongoing stressors (125) . Given the potential for competence in academic, behavioral, and peer domains to have cascading effects on development (100), early intervention to strengthen families and child care systems is of paramount importance.
harm, provide predictability and consistency in the child's environment, and nurture children's developing self-confidence and sense of selfworth (see sidebar, The Importance of Early Child Care Providers). For example, safe, stable, nurturing relationships with caregivers (as well as siblings) promote resilience to being bullied by peers (11) . Similarly, the degree to which the accumulation of psychosocial and physical risk factors, including family turmoil, household crowding, and family poverty, leads to wear and tear on young bodies varies as a function of the parent-child relationship. One study found that among adolescents whose mothers were relatively unresponsive to the adolescents' physical and emotional needs, accumulated adversity was associated with high levels of allostatic load, but adolescents whose mothers were more physically and emotionally responsive experienced less physiological wear and tear (54) .
Although children-even children growing up in the same family-respond differently to adversity, and although researchers have identified a "short list" (98) of factors that characterize children who manage to withstand or successfully recover from adversity, the mechanisms by which resilience is achieved are not clearly delineated. For example, children who are bright, planful, sociable, and capable of adapting to changing circumstances may be highly successful at developing socially supportive relationships because-simply put-people like them and want to help them succeed. In the process of buffering these children from adversity, these supportive people may reduce the child's exposure to adversity as a result. In this way, two children growing up in ostensibly similar circumstances may experience those circumstances very differently. For example, the child who grows up in rural or urban poverty, but who tests well and earns a scholarship to an elite private school, will encounter a very different environment on a day-to-day basis than will the child's sibling who is less academically gifted and who may have no other choice but to attend a neighborhood school with far fewer resources.
Finally, some young people may be capable of framing their circumstances in ways that minimize the negative impacts of the adversity. This need not reflect innate individual differences in personality or coping style (although it may). Rather, as life course scientists have shown, it may simply result from the timing of the adversity in the individual's life. For example, in his seminal work on children of the Great Depression, Elder (46) showed that young people who were teenagers when the Great Depression struck were less adversely affected by their family's changing fortunes partly because many found work and achieved a sense of self-worth by contributing to the family finances. In contrast, their younger siblings who were too young to work and who were exposed to poverty at an earlier age were more adversely affected (47) .
FUTURE DIRECTIONS AND UNRESOLVED ISSUES
We now have repeated examples of how both extreme and more mundane forms of adversity during childhood can leave a lasting mark on adult health. What is less clear is how the pathway from early experiences to poor adult health can be disrupted and whether children can be shielded from the long-term health effects of early adversity. Among other future needs listed below, we first need new models to test developmental theories in action and over the course of interventions to determine how children can be shielded from experiencing toxic stressors and can be protected when adversity is present. Creative approaches are now required to test how risk and protective factors interact over time and across spheres of influence to alter children's long-term trajectories. Admittedly, it is typically neither possible nor ethical to disentangle experimentally the effects of extreme forms of adversity from the risky contexts in which these exposures typically occur. Children select into many of their environments and experiences, evoke responses from others, and may be at risk not because of the exposure to adversity per se but because of underlying common risk factors, such as shared vulnerabilities with parents who, in turn, play major roles in shaping the child's early-life experiences (64, 86) . The need to rely on observational (versus experimental) research has meant a reliance on applying exhaustive statistical controls and leveraging, when possible, quasiexperimental designs to identify putative risk factors. However, new discoveries and innovative study designs now allow researchers to understand how these experiences may get under the skin to influence behavior and future health (26) and to accumulate evidence for a causal influence of toxic stressors on the developing child. Such discoveries provide the types of information required to transform the next generation of approaches into childhood policy and intervention (126) .
We hope that researchers interested in the study of the effects of early adversity on later health will continue to push the boundaries of what we know about the exact nature of early adversity and later health by leveraging natural experiments and applying statistical innovations and quasiexperimental designs (86) . However, it is now time to test many of the recently evolved developmental theories and findings within the context of large-scale child-, family-, school-, and community-level interventions designed to reduce exposure to both extreme and mundane forms of adversity early in life. Ideally, investigators will leverage what has been learned from the past four decades of research on the biological embedding of early adversity to produce greater impacts on childhood policy and practice. For example, new approaches have been proposed (124) to enhance the skills of adult caregivers in ways that can help young children develop effective coping skills and bring their stress-response systems back to baseline following exposure to a stressor (versus the traditional approach of providing caregivers with support and information); we also need to enhance the health-promoting characteristics of communities where vulnerable children are living (126) . Armed with new data from the biological and developmental sciences, we hope that a new generation of policy and intervention strategies capable of reducing previously intractable health disparities will emerge.
Second, future research and prevention efforts will need to consider how both extreme and more minor, yet persistent, forms of adversity interact across development to place children at risk. As is true with most developmental stories, the contribution of extreme versus moderate forms of adversity is likely not an either/or proposition, but a problem that requires an integrated response to the diverse array of challenges that children encounter in their daily lives. The long-term effects of child abuse, neglect, and exposure to other extreme forms of early adversity have been well documented, and prevention efforts to minimize harm to children at risk for these experiences have a long history in intervention and prevention science. However, experiences need not be abusive or extreme to leave lasting effects on children's health (113, 130) . Exposure to more minor and chronic stressors has been shown to (a) play a major role in shaping the caregiving environment for children, (b) account for most of the variance in a wide range of child outcomes, (c) mediate exposures to more extreme forms of adversity when they occur, and (d ) set children up for a lifetime of altered stress responses.
The work by Fagundes and colleagues (57) (58) (59) provides a template for applying developmental theory-including a consideration of childhood experiences and recent stressful life events-to isolate the influence of a diverse range of adverse experiences on the onset, progression, and treatment of complex diseases. Excellent examples in psychology and human development also trace how exposure to chronic environmental stressors, such as neighborhood dysfunction and disadvantage, can exacerbate the effects of daily stressors and stressful life events among adults (17) and school-aged children (4). The challenge moving forward will be to push past the desire on the part of researchers to continue replicating the robust link between specific forms of early adversity and later health and move toward an understanding of how and under which conditions adverse experiences work in concert to leave a lasting imprint on children's lives.
Third, poverty remains the biggest threat to children's well-being, and socioeconomic gradient structures shape the extent to which children experience both extreme forms of adversity and daily stressors. Economic inequalities limit the resources available to families and communities to shield children from early adversity and to buffer the effects of adverse experiences when they occur. Innovations in targeted approaches within poor and underresourced communities are needed to begin reducing health disparities that begin early in life. Growing up in poverty increases the likelihood that children will be exposed to extreme forms of adversity and greatly influences their day-to-day socioemotional climate and experiences. Childhood SES also has lasting and independent effects on adult health, and exposure to daily stressors within these contexts is believed to be one of the main pathways through which early adversity contributes to growing inequalities in mental health, disease, and social status across the life span (for reviews, see 25, 127) . Even within the wealthiest nations, the proportion and absolute numbers of children confronting the conditions associated with poverty are staggering. In the United States, an estimated 14 million children-∼20% of all children-are living in families that have incomes below the federal poverty level (136) . In the United Kingdom, national statistics indicate that up to 1 in 3 children (3.8 million) live in relative poverty once housing costs are considered (87) . Given the pervasive problem of child poverty, and the well-entrenched inequalities within and across nations, it will be important to continue the search for factors at the family, child care, and larger system and policy levels that can buffer the effects on children of growing up in poor families and communities (125) . In addition to child-and family-level interventions, we need place-based interventions that target causal mechanisms linking neighborhood-level interventions to child outcomes, including those that aim to reduce children's exposure to toxic levels of community-level stressors implicated in the biological embedding of adversity for young children, such as exposure to neighborhood violence and the absence of safe places for children to play and for parents to gather (126) .
Fourth, exposure to early adversity-in both extreme and more mundane forms-is predictive but by no means deterministic of adult behavior and health. Future research needs to test how the effects of early childhood experiences influence future health (in a "for better and for worse" way) alongside efforts to identify child-, family-, and community-level factors that may moderate sensitivity to interventions and experiences early in life. At the individual level, children's responses to extreme forms of adversity vary tremendously; evidence shows that some children may be more susceptible than others. Much less is known, however, about the ways that children's responses to chronic and daily stressors differ. The idea that children who have traditionally been viewed as the most at risk may also be the most responsive to interventions that enrich early environments is one promising direction for intervention science, particularly in light of evidence that the most reactive children may also benefit the most from enriched environments and interventions (e.g., 107). Nonetheless, we need more stringent tests of this theory, including studies that include Sensitive period: when the effect of experience on development is especially strong for a limited period of time data from children followed intensely over time to capture a full range of early experiences (see examples below). The next generation of research and intervention efforts will need to consider how individual child-(including genes and other biomarkers), family-, and larger-settinglevel factors moderate the effects of experiences early in life and within intervention contexts.
Lastly, innovation in both theory and method is required to understand how both extreme adversity and ongoing daily stressors work together to influence children's future health. Mobile technologies and twenty-firstcentury innovations in research methods and intervention may provide the tools needed to capture the effects of daily stressors on health and to begin developing more individualized intervention approaches. As the field moves forward to consider how daily stressors and exposures during critical developmental windows may influence children's health-perhaps for better or for worse-it may be helpful to increase the resolution that is typically provided in cohort studies (where assessments often span years). Diary methods-or ecological momentary assessment (EMA) designs (123)-have been applied to capture resilience and vulnerability at the daily level among adults (2) and are now being encompassed as part of a larger movement using mobile technologies in health-based research and practice, referred to generally as mHealth (see sidebar, mHealth).
If embedded within a larger longitudinal study or used with a subset of cohort members, mobile technologies could provide the opportunity to capture the joint influences of both extreme and ongoing and chronic forms of adversity; they increase the resolution of assessments around sensitive periods of development and among especially vulnerable populations.
Mobile technologies are changing the way that we live, work, and learn. There are currently more than 6 billion cellular phone contracts worldwide, and the number is growing rapidly. Our phones keep us in constant connection, with streaming news from around the world, instant access to friends and family, and, increasingly, applications (apps) that track mHEALTH mHealth refers to the delivery of services and practice of medicine using mobile devices and other emerging technologies and is increasingly being viewed as an innovative way to gather data, monitor patient outcomes, and deliver health care services. mHealth approaches offer a number of opportunities to study adverse childhood experiences in daily life around the world while also presenting unique opportunities to connect children and families to resources, information, and monitoring that may eventually help to curb the long-term effects of adversity. our location, that allow us to find the nearest hospital, or that even monitor our current blood pressure, heart rate, or steps taken throughout the day. The most rapid uptake of mobile technologies in recent years has been among low-income and often disenfranchised groups. As such, mobile technologies offer a potential means to reach families that have been traditionally difficult to engage via more traditional intervention approaches. This is not to say that mobile technologies will serve as a replacement for larger-scale and in-person interventions. However, we now have a number of examples of how mobile technologies are being used to collect highresolution data, to share information, and to assist in the delivery of health care services and interventions globally, which could be extended to target early child care policy and practice.
We are only beginning to tap into the potential for new technologies to advance science and to identify ways that adverse events and conditions can be avoided and/or their effects minimized for children. For example, one could easily imagine a prevention program that provides new mothers with devices that contain tools to track and monitor their infant's development, communicating directly with physicians or other health care professionals, scheduling reminders for important vaccinations and well-baby checkups, locating high-quality child care services in their areas, and communicating via text message and/or video with agencies in charge of providing services for them and their families. In the same way, adolescents, who are increasingly using mobile technologies to connect with friends and families and to build their social networks, could be reached remotely and at any time of the day to deliver adaptive health curricula tailored to their specific developmental stage and environmental stressors, and they could be easily followed-as we do in our own work-to isolate the contextual triggers and daily stressors that tend to move individuals onto a risky health trajectory. In designing twenty-first-century interventions, we can tailor interventions and services midstream (information from the devices often arrives on the researcher's or practitioner's computer screen immediately) and reach populations that may have otherwise been difficult to reach and provide them with access to services. In short, mobile technologies open up a number of potentially cost-effective opportunities around the globe for scientific discovery and for reducing health disparities and should be explored as a potential tool to understand and reduce the long-term consequences of early adversity.
SUMMARY
A compelling body of evidence now illustrates how exposure to toxic stress can accelerate the wear and tear on children's bodies and restructure the developing architecture of the brain (128) . Although most prior research has focused on extreme forms of adversity and major life events, exposure to ongoing daily stressors can also be toxic by both directly influencing children as well as mediating the effects of more extreme forms of adversity when they occur. Understanding the microlevel and daily processes that shape children's development and their responses to social experiences requires a finer resolution than the science of child development has typically offered. Daily and ecological momentary assessment studies, both alone and in conjunction with larger datacollection efforts, will be required to map the pathways through which toxic stressors-of all forms-lay the foundation for children's future health. Efforts to capture the daily ebb and flow of exposure to toxic stressors in real time using mobile phones and other devices offer the potential for new discovery as well as for the implementation of individualized interventions that, ideally, could be targeted to protect children from the effects of an ongoing stressor and to provide support during sensitive periods. New approaches to developing and testing theories of change in the lives of children will be required to understand how interventions-on both a grand and a micro scale-can prevent or reduce the lasting mark of adverse childhood experiences.
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